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1.0 INTRODUCTION

ThisTechnical Memorandum outlines the Brooklyn Streetcar Feasibility Study's alignment evaluation
methodology It also presents key technicabnsiderations that will help determine the feasibility of
each alignment option to be evaluated as the study moveasvdod. Goalsand objectives were
developed at the earliest stage of the study to help guide alignment selection. These are also
presented in this document. A number of potential alignments were identified and through the
initial evaluation process these werefined and reduced to one potential alignment with various
options.

A more detailed evaluation of these options employs a rating scale that considers the degree to
GKAOK SIOK FftAIYyYSyYy(ld 2LWA2y al dA&aTFASdtsaftiS addzRe
ranking will be included in the forthcoming Feasibility Report.

In addition to establishing how the alignment options will be evaluated, this memo presents a
number of technical considerations that could affect how viable each optio8piscific areas of
concern were identified using the follomg feasibility considerations:

— Horizontal alignment and curvature

— Grades

— Station platforms

— Vertical clearance

— Roadway cross slopes

— Rightof-way

— Structural operations

— Traffic operation / sigals

— Bicycle integration

— Utilities

— Track structure / pavement reconstruction

11 URS
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2.0 ALIGNMENT SELECTION AND EVALUATION METHODOLOGY

This section of thélignment Evaluation Methodology and Feasibility Consideratidemorandum

outlines the proces used for selecting and evaluating potential alignments for a streetcar system in
.NR21féeyod ¢KAa LINRPOSaa AyOfdzRSa RSTAYAYy3d GKS aidc
streetcar alignments, developing evaluation criteria, and evaluating ankimgrvarious alignment

options. This multstep process is graphically shown in Figuw®, 2nd described in further detail

below and throughout this section.

Figure 21: Alignment Selection and Evaluation Process

Step 1 Step 2 Step 3 Step 4 Step 5

Define |dentify Conduct Develop Evaluate
Study Goalslf Potential Demand Evaluation Potential

and Alignments f Alignment, Criteria Alignment
Objectives and Options
Feasibility
Workshop

In Step 1, study goals and objectivere discussed and developed during the initial study
meetings. In Step 2, alignments were identified based on a number of factors, including land uses
that generate significant person trips, employment densities that concentrate these trip generating
uses existing transit that allows for citywide access, and input from @@@nmunity Advisory
Committee.

In Step 3,additional streetcar alignments were identified andreviewed during a Demand,
Alignment, and Feasibility Workshop attended by the New YorkD&ipartment of Transportation
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(NYCDOT) and members of the consultant team. Based on the input received at this workshop and
considering planning factors such as existing land use, employment density, existing transit, and the
roadway network, the alignmestwere refined to include one potential alignment with various
alternative options. This potential alignment Wibptions was presentedt the second Community
Advisory CommitteeGGAG meeting on December 13, 201dr validationand additional input

Using thegoals and objectives defined in Step 1, evaluation criteria were develwp&tep 4to
assess how well the alignment options address the @efigoals and objective&tep 5 considers

the degreeto whicheach alignmenbption satisfies thedefinedgoals and objectivegsinga rating
scalefor the developed evaluation criteria. The rating scale will be used to idritjfy performing

to low-performing optionsEach alignment option will be assigned a point value based on where it
falls in tre spectrum (high to low), and thmoints for allof the evaluation criteriawill be summedo
come up with a final point total for eachlignment option Thealignment options will then be
ranked to determine the alignment that best meets the defined gaal$ objectives.

2.1 Brooklyn Streetcar Goals and Objectives

Goals and objectives for the Brooklyn Streetcar Feasibility Study werdodedeat the earliest
meetings andurther refined as the study progressed. Factors that informed this process include the
existing conditions in the Focus and Study Areas, the examples provided in the Case Study Report
(Portland, Seattle, and Philadelphia), and input from @»C

These Brooklyn Streetcar goals and objectives are shown in Tdble 2

Table 21:
Brooklyn Stretcar Goals and Objectives

OBJECTIVE

Improve transportation mobility Transit accessibility

Travel time
Intermodal connectivity

Enhance pedestrian movements

< < < < <

Accommodate bikeways

Provide economic opportunity and
investment and enhance the commun
character

Serves existing and planned development
Serves developable and-developable land

Neighborhood resident sentiments

< < < <

Local business community sentiments

Maintain traffic and delivery access . . :
Maintain delivery access to local businesses

Maintaina®©Saa G2 wSR 1221
and Brooklyn highways

23 URS
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Table 21:
Brooklyn Stretcar Goals and Objectives

OBJECTIVE

Minimize adverse impacts on the built

: Minimize adverse impacts on historical resour
and natural environment

Minimize property acquisition

Minimize construction impacts

< < < <

Minimize impacts tmatural features/resources
and coastal waters

<

Minimize traffic impacts

<

Minimize noise and vibration impacts

Minimize streetcar capital and operati

; 'V Implement within a reasonable construction
costs and impacts

timeframe
V  Implement within a reasonable comsttion cost

IV Avoid conflicts with existing and proposed
infrastructure during construction and operatic

'V Avoid or minimize utility relocation

2.2 Selection of Potential Streetcar Alignments

The key factors that guidethe identification of ptential streetcaralignmentsincluded land uses
that generate significant person trips, employment densities that concentrate these trip generating
uses, existing transit, and input from the stakeholders and agencies througbAliEach of these

are described below in grater detail.

LANDUSE

The primary reason for considering land use when identifying alignments is the potential each land
use has for generating ridership for a new streetcar system. This relationship also works in reverse:
the specific transportation modesuch as the streetcar, can impact the development and growth of
specific land uses, such as residential and commercial uses. This is particularly whielemtansit
supportive zoning and land use policias in place. As shown in Figure22and reporéed in the
Existing Conditions Report, the Focus Area is defined primarily by industrial and manufacturing uses
along the waterfront. This type of land use is typically not a strong generator of ridership for
streetcar systems, as these uses tend to havepopulation and employment densities. The City of
bSé ,2N]1Qa LRtAOE Aa (2 NBAYF2NOS AdGa AYyRdzUGNRI
waterfront area, particularly as this type of land use is considered to be increasingly scarce
throughout the fve boroughs.

The interior of the Focus Area is mostly resideptiaiuding theRed Hook Housed KS C2 Odza ! NBI Q

largestresidential land useTheprimary commercial corridor rigalong Van Brunt Street and along
the southern waterfront area where majaorew retailers IKEA arfehinvay have recently opened. It
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is expected that a future streetcar alignment would improve mobility to and within Red Hook and

O2dz R 6S ITR@GFyGlr3S2dza (2 GKS Cc20dza ! NBI Qa4 LINR Y
areas ofér the greatestpotential for a future streetcar system, based on the experience of other

cities, as demonstrated in the Case Study Report.

EMPLOYMENDENSITY

Figure 23 shows the geographic distribution of residential population and employment densities
within the Focus Area and the Study Arbased on data from the U.S. Census Bur@@®0) which

was the most recent data availablResidents are more closely concentrated on interior blocks with
fewer people living along the waterfront. However, recertympleted development and proposed
developments in DUMBO, Vinegar Hill, and the Columbia Street Waterfront are anticipated to
increase the population density of those waterfront neighborhoods.

Also based on 2000 Census dathe FocusArea is approximately 0.87 square miles with an
employment density ohpproximately 6,274&mployees per square mile. The overall Study Area is
approximately 2.93 square milemnd is significantly denser in employmenheTStudy Area had
approximately 49,072 eployees per square mile.

As shown in Figure-2, Downtown Brooklyn has a concentrated employment density. This was an
important factor when considering future streetcar alignments. Assuming potential streetcar riders
would use the streetcar as a travel dmto and from work, the streetcar alignment should connect
to Downtown Brooklyn to service the employment center.

EXISTINGRANSIT

Figure 24 shows the subway and bus routes that traverse the Focus Area and Study Area. Transit
coverage in the Study Areanes greatly from north to south. North of Atlantic Avenue, several bus
and subway routes converge, forming a transit hub at Borough Hall. To the south, fewer buses and
only two subway lines serve the area, with no subway service within the Focus Area.

As reported in the Existing Conditions Report, the Study Area (outside the Focus Area) is generally
well served by public transportation. Eleven subway routes cross into Brooklyn from Manhattan
between Jay Street and Joralemon Streets in Downtown Brooldyd, the G train crosses
Downtown Brooklyn on its route connecting to Queens. Most of these subway routes continue
easterly or southeasterly from Downtown Brooklyn and exit the Study Area. However, the F and G
trains continue southward to serve Cobble Hild Carroll Gardens.

The F and G subway station at Srith Street is the closest stop to the Focus Area, but accessing
the Smith9th Street Station from Red Hook requires a bus ride or a lengthy and circuitous walk. In
addition to subway service, theie one bus route that traverses the Focus Area. The B61 serves Red
Hook along Columbia and Van Brunt Streets. The Focus Area is generally poorly served by transit,
even though many of its residents rely on public transportation. Recent growth in resitiant

worker populations has increased the need for transit accessibility.

25 URS
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Figure 22: Land Use
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Figure 23: Population and Employment Density

EAST RIVER

HUDSON RIVER

UPPER BAY

~ GOVERNORS
~ IstanD

{1 Focus Area W,
D Census Block Group Study Area Boundary ]
‘" Study Area Residents e
1 Dot = 45 People
Study Area Commuters
1 Dot = 45 Workers

GOWANUS BAY

0 1000 2500 FEET

SCALE
Population and Employment Density

27 URS



ALIGNMENEVALUATIOMMETHODOLOGY AND
FEASIBILITYONSIDERATIONECHNICAM EMORANDUM

Figure 24: Existing Transit
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